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Abstract 
 
Putting nutritional labelling on the front of product packages is considered one way to increase healthful food choices. This study 
explored which label attributes (a) make a label visually attractive and useful in buying situations and (b) influence the process of 
inferring the healthfulness of products. Using a quantitative approach (conjoint analysis) we interviewed 90 mothers who were 
responsible for purchasing food for their households. The results show that processes involved in food labelling perception, 
understanding, and use are very complex and have very complex determinants. The complexity also exists in various 
compositions of these determinants. 
© 2011 Published by Elsevier Ltd. 
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1. Introduction 
The dramatic increase in diet-related health problems over the last few years has motivated representatives of 
various institutions to support consumers in making more healthful food-purchase decisions (Drichotoutis, Lazaridis 
& Nayga, 2006). Nutritional labelling on the front of product packages is thought to be one way to increase healthful 
food choices. 
Nutritional labels create another piece of information placed on product packages to be noticed by consumers. 
This information can be easily ignored in the context of things consumers are interested in, such as brand name, 
price, or taste. Studies show that consumers may be more open to nutritional information about some products than 
others (Grunert & Wills, 2007) and that in general, a minority of consumers (less than 20%) reports looking at the 
labels (Grunert, Fernandez-Celemin, Wills, Storcksdieck & Nureeva, 2010). The latter observation makes it crucial 
to attract consumers’ attention to nutritional information. 
According to Grunert and Wills, “consumers like the idea of simplified front-of-pack information, but differ in 
their liking for the various formats” (Grunert & Wills, 2007, p. 385). Among the existing forms, one can find 
simpler labels (like health logos) or more complex ones (like the Guideline Daily Amount system / GDA). From the 
consumer’s perspective, existing labels differ also in the level of directiveness and the freedom consumers have in 
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making inferences about food healthfulness. For example, the GDA system is perceived as indirect, health logos (L) 
as direct, and traffic-light (TL) colouring as semi direct (Hodgkins et al., 2009). Consumers’ liking for nutrition 
labels (defined as a positive evaluation of their visual attractiveness and willingness to use them; Grunert & Wills, 
2007) may be dependent on these label attributes. Label form and content may also influence the inferences 
consumers make about product healthfulness. The inference process is complex and involves many cognitive 
processes. Its results depend on context and on prior knowledge (Kardes, Posavac, Cronley & Herr, 2008). After 
many years of guidance stressing that calories are a key to revealing the health value of food products, consumers 
may treat calories as a frame of reference for their perception and evaluation of other important nutritional 
information. Nutritional information may be confusing and misunderstood (Cowburn & Stockley, 2005) and may, 
therefore, lead to incorrect inferences about product healthfulness. 
Determining what nutritional labelling might ideally look like and what information it might ideally provide to 
support consumers’ decisions are important goals of empirical studies conducted in the field. The main aim of the 
present study was firstly, to evaluate labelling systems of differing simplicity / complexity and directiveness (GDA, 
TL, and L) and secondly, to explore which nutrients and their levels (a) are found to be visually attractive and are 
perceived as useful in buying situations, and (b) influence the process of inferring the healthfulness of products. To 
make the task more manageable for participants, only three nutrients (sugars, fats, and salt), which constitute the 
elements of the three systems tested, were researched. The role of labelling systems and nutrients was analysed in 
the context of two product categories that differ in perceived and actual healthfulness (yoghurt and frozen pizza) and 
in the context of information about energy (whether it was provided in calories, Jules, or not at all). 
2. Method 
2.1. Participants 
The study was conducted in June 2010 in Poland. The sample consisted of 90 mothers aged 25–45, all of whom 
were responsible for grocery shopping for their households. The mothers represented a wide socio-demographic 
spread. 
2.2. Design 
In the conjoint study, two-level manipulation was applied. On the first level (between subject) the experimental 
design was 2 (product category: yogurt and pizza) x 3 (was information about energy content given in calories, 
Jules, and not at all). On the second level (within subject) the design was 2 (GDA absent vs. present) x 2 (TL absent 
vs. present) x 2 (logo absent vs. present) x 3 (levels of sugars: low vs. medium vs. high) x 3 (levels of fats: low vs. 
medium vs. high) x 3 (levels of salt: low vs. medium vs. high). 
The main dependent variables, measured on five-point scales, were liking for a label as defined by evaluation of 
its visual attractiveness (VA) and usefulness in buying situations (U), and product’s healthfulness inferred from the 
label (H).  
2.3. Stimuli 
Due to the number of stimuli resulting from the number of attributes and levels considered (226 combinations for 
each product), an orthogonal scheme was used. This resulted in 16 labels being evaluated by participants; the labels 
differed in the presence of labelling systems (eight types; see Table 1) and levels of nutrients (two patterns for each 
type). Figure 1 presents examples of labels tested, based on information about energy level. 
Table 1. Characteristics of the nutritional information labels tested in the study 
Label’s number Tested system(s) Label’s number Tested system(s) 
1 G (nutrients content in grams) 5 G + TL + L 
2 G + L 6 G + GDA + L 
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3 G + TL 7 G + GDA + TL 
4 G + GDA 8 G + GDA + TL + L 
 
     
Figure 1. Examples of the labels tested: the GDA system. Information on energy is provided (a) in calories, (b) in Jules, or (c) not at all 
3. Results 
By means of conjoint analysis, three types of value were calculated: (a) total utility scores for tested labels, (b) 
utilities for tested attributes of labels (systems presence and nutrients levels) and (c) relative importance of each 
attribute. The procedure was applied to all three dependent variables. 
3.1. Visual attractiveness of nutritional labels and their usefulness in buying situation 
3.1.1. Utility scores for the labels.  
The utility scores were calculated based on ranks assigned to the tested labels by each participant. The values of 
the scores differed, which means that various combinations of the labels’ attributes were noticeable and led to a 
variation in the evaluation of visual attractiveness and usefulness in buying situations (as well as product 
healthfulness, discussed in section 3.2.). Table 2 shows the types of labels for which the mean utility scores were the 
highest (winners) and the lowest (losers). 
Table 2. Liking scores for types of labels (mean utility scores are given in brackets) 
Information 
on energy 
Product 
category 
Visual attractiveness (VA) Usefulness in buying situations (U) 
winners losers winners losers 
Calories Yoghurt G (3.45) G+GDA+TL+L (1.78) G+TL (4.28) G+GDA+TL+L (1.65) 
Pizza G+GDA+TL+L (4.55) G (1.10) G+GDA+TL+L (4.34) G (1.24) 
Jules Yoghurt G+L (3.59) G+GDA (3.02) G+GDA+TL (3.62) G+GDA (2.91) 
Pizza G+TL (3.48) G+TL+L (2.50) G+TL (3.31) G+GDA 
None Yoghurt G+GDA+TL+L (4.76) G (2.58) G+GDA+TL+L (4.76) G (2.59) 
Pizza G+GDA+TL+L (5.12) G (1.53) G+GDA+TL+L (5.08) G (1.91) 
 
As shown above, the visual attractiveness and usefulness of tested labels in buying situations depend on 
information about energy level and on product category. When information on energy level is not provided, more 
complex labels are evaluated more highly (the more complex the label is, the higher the total utility score is for both 
VA and U). This effect was robust to product-category influence. However, if information on energy level was 
provided in calories, consumers’ preferences differed depending on the product category. With the less healthful 
product category (pizza), more complex labelling performed better, whereas the effect was reversed for the more 
healthful product category (yoghurt). This result suggests that information about energy level provided in calories 
may serve as a marker for more healthful products, making other information unnecessary.  
3.1.2. Label attributes: importance of the presence of a labelling system.  
Higher and more positive utility values indicate that the presence of a labelling system is preferred to its absence 
and that it influences the evaluation of a label in a positive manner (Table 3). 
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Preferences for labelling systems’ presence depended on information about energy level and on product category 
(for both dependent variables). Absence of any of the systems (negative values) was preferred to their presence in 
the more healthful product category when information on energy level was provided in calories. However, if no 
information on energy level was provided, the TL system influenced labels’ evaluation positively, regardless of 
product category. Product category mattered when the GDA system was being considered. Its presence had a 
positive effect in both product categories, but this preference was stronger in the context of the less healthful 
product.  
Table 3. Utilities for labelling systems’ presence (utility values) 
Informatio
n on energy 
Product 
category 
Visual attractiveness (VA) Usefulness in buying situations (U) Product healthfulness (H) 
GDA TL L GDA TL L GDA TL L 
Calories Yoghurt -.18 -.10 -.31 -.23 .05 -.27 -.30 -.13 -.29 
Pizza .22 .93 .45 .18 .83 .31 -.05 .11 -.10 
Jules Yoghurt -.06 .00 .07 .03 .10 -.07 .07 .05 -.06 
Pizza .03 .04 -.07 -.10 .07 -.01 -.02 .11 .24 
None Yoghurt .24 .69 .10 .25 .65 .05 .07 .03 -.07 
Pizza .69 .61 .36 .68 .52 .26 .17 .18 -.19 
3.1.3. Label attributes: importance of nutrient levels.  
Negative utility values indicated that information on nutrient levels may have decreased positive evaluations of 
labels (see Table 4), and this was the case for visual attractiveness (especially for sugars). However values were low 
in general, which means that nutrients influenced evaluation of visual attractiveness to a lesser extent. They seemed 
to be more important for assessing usefulness in buying situations (the majority of utilities had positive values). 
Table 4. Preferences for nutrient levels (utility values). 
Information 
on energy 
Product 
category 
Sugars contenta Fats contenta Salt contenta 
3.9g 7.5g 12.0g 2.4g 4.5g 16.5g 0.3g 0.4g 1.4g 
Visual attractiveness (VA) 
Calories Yoghurt -.13 -.25 -.38 -.07 -.14 -.21 .08 .16 .24 
Pizza .06 .11 .17 -.02 -.05 -.07 .12 .25 .37 
Jules Yoghurt -.01 -.02 -.02 .09 .18 .27 -.08 -.16 .-24 
Pizza -.12 -.25 -.37 .08 .17 .25 .09 .18 .27 
None Yoghurt -.01 -.02 -.02 -.01 -.02 -.02 .03 .06 .09 
Pizza -.09 -.18 -.26 .05 .10 .16 .25 .49 .74 
Usefulness in buying situations (U) 
Calories Yoghurt -.14 -.27 -.41 .02 .03 .05 .54 1.08 1.61 
Pizza .16 .33 .49 .09 .17 .26 .11 .22 .33 
Jules Yoghurt .01 .02 .04 -.04 -.09 -.13 -.02 -.04 -.06 
Pizza .01 0.02 .03 .03 .07 .10 -.10 -.20 -.30 
None Yoghurt -.04 -.08 -.12 .09 .17 .26 .05 .10 .15 
Pizza -.06 -.12 -.17 .11 .21 .32 .28 .55 .83 
Product healthfulness (H) 
Calories Yoghurt -.04 -.07 -.11 .09 .19 .28 .11 .22 .33 
Pizza -.37 -.74 -1.11 -1.11 -2.21 -3.31 -.002 -.003 -.005 
Jules Yoghurt .10 .19 .29 .04 .08 .12 -.03 -.06 -.10 
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Pizza .06 .12 .17 .13 .26 .39 -.22 -.44 -.66 
None Yoghurt -.38 -.76 -1.13 -.57 -1.13 -1.70 -.20 -.40 -.61 
Pizza -.83 -1.67 -2.5 -1.0 -1.91 -2.86 -.28 -.56 -.85 
a Nutrient levels provided in grams for yogurt experimental condition; the values were doubled for pizza. 
3.1.4. Relative importance of labelling systems and nutrients.  
The utilities obtained for system presence and level of nutrients show that both sets of label attributes may have 
an impact on consumers’ reactions to labels. To estimate what difference (in percentage terms) each attribute made 
in the evaluation of a label (in its total utility), the relative importance of systems and nutrients was calculated 
separately for the data collected in each of the experimental groups.  
The relative importance of labelling systems and nutrients depended on product category and on information 
about energy. The summary of the most important attributes (Table 5) shows that both the labelling system and 
nutrients may be important attributes for shaping evaluation of visual attractiveness and usefulness in buying 
situations. The GDA and TL systems are more important when information on energy is not provided.  
Table. 5. The most important  label attributes – summary 
Information 
on energy 
Product 
category 
Visual attractiveness  
(VA) 
Usefulness in buying 
situations (U) 
Product healthfulness 
(H) 
Calories Yoghurt Salt Salt Salt 
Pizza TL TL Fats 
Jules Yoghurt L Fats Fats 
Pizza Fats Fats Salt 
None Yoghurt TL TL Fats 
Pizza GDA GDA Fats 
 
It is worth noting that the visual attractiveness of labels was based not only on visual elements of the labelling 
systems (as one might assume) but also on nutrients (salt in the case of yoghurt and calories / fats and Jules in the 
case of pizza). These nutrients may attract consumers’ attention because salt seems like an odd nutrient for yoghurt 
and pizza potentially contains high amounts of fat.  
3.2. Product healthfulness, as inferred from nutritional labels 
3.2.1.  Label attributes (system presence and levels of nutrients), relative importance of attributes, and utility scores.  
Low or negative utility values for healthfulness were obtained for labelling system presence (Table 2). This may 
indicate that the labelling systems tested were not very supportive of consumers’ making inferences about product 
healthfulness. Values were higher for nutrients (Table 4) and increased in line with changes in nutrient levels, 
suggesting that the consumers understood the information: they inferred correctly that higher level of the nutrients in 
question (sugars, fats and salt) meant lower product healthfulness. The significant role of two nutrients (fats and 
salt) was also confirmed in the analyses of the relative importance of tested attributes (Table 5). The influence of 
product category and information on energy was also observed in each of these analyses. 
3.2.2. Correctness of inferences about product healthfulness: simulations.  
The 16 labels tested in the conjoint study differed with respect to the combination of systems and to the level of 
nutrients displayed. Their mutual influence on evaluations was the subject of the above analyses. To control for the 
role of labelling systems separate from the role of the level of nutrients (and vice versa), we conducted further 
analyses using simulated labels. Twenty-four simulated labels were grouped according to three levels (low, medium, 
and high) for all nutrients. Eight labels that differed in the presence of labelling systems (according to the types 
described in Table 1) were defined in each of the groups. This procedure allowed for the comparison of product 
healthfulness evaluations based on various levels of nutrients as well as the presence and combinations of labelling 
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systems. Figure 2 presents a general overview of the results.  
ANOVA and post-hoc tests confirmed that there were statistically significant differences between the evaluation 
of the healthfulness of yoghurt (with low values of nutrients) and pizza (with higher values of nutrients). These 
differences existed for all the types of labels tested. The inferences turned out to be correct in the case of medium 
and high values of nutrients accompanied by information on energy levels provided in calories (Figure 2a): pizza 
evaluated on the bases of tested labels was perceived as less healthful than yoghurt. However, in the case of low 
values of nutrients, there was a surprising relationship between the utility scores for yoghurt and pizza: yoghurt was 
perceived as less healthful. One possible interpretation is that nutrient levels that is too low (or lower than expected) 
in a product that is perceived as healthful in general may lead to a conclusion that it is less healthful because of 
insufficient nutrient levels.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2. Utility scores for the healthfulness of yoghurt and pizza: general overview. Numbers of labels are consistent with the types described in 
Table 1; n.v. = values for all the nutrients 
 
The remaining two parts of the Figure 2 (b and c) show how much influence information about energy has on the 
correctness of inferences. The only correct inferences appeared for medium values of nutrients (when the 
information was provided in Jules) and high values (when no information about energy level was provided). These 
effects were not influenced by the type of label evaluated. 
4. Conclusion 
The present study shows that the significance of labelling systems and nutrients is related to product category and 
information on energy. Labelling systems are important when the visual attractiveness and usefulness of labels are 
evaluated, especially when no information about energy level is provided. Information on nutrients (salt and fats) 
given in grams, and not the labelling system, is most important when the healthfulness of a product is being 
evaluated. Moreover, consumers inferred correctly that higher levels of nutrients lead to lower healthfulness of the 
products. Nevertheless, a product can be perceived as not healthful even if it has low levels of nutrients. Finally, 
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labels do not change the relationship between the level of nutrients and the evaluation of product healthfulness. 
Processes involved in food labelling perception, understanding, and use are very complex and have very complex 
determinants. The complexity exists also in various compositions of these determinants, depending on the 
psychological processes being considered, product category under consideration, and the type of label.  
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